Knowledge has become as a key strategic component of economic development. The World Development Report published by the World Bank precisely emphasized: "For countries in the vanguard of the world economy, the balance between knowledge and resources has shifted so far toward the former that knowledge has become perhaps the most important factor determining the standard of living -more than land, than tools, than labor". The moves towards a knowledge based economy by the government of the Islamic Republic of Iran (IRI), which includes a move towards knowledge management (KM) in government, is an example of a policy response to this new global situation. This article reports on empirical research that has examined two aspects of the implementation of this policy. First, an investigation of KM infrastructures in IRI government departments, and second, levels of user centred architectures for effective deployment of KM within IRI governmental organizations. Twenty government ministries were selected for the study. These ministries provided data on the six KM infrastructural components identified from theory. Data covering sector and organizational aspects of KM implementation were collected using questionnaires. The first part of the questionnaire was completed by plan, budget and ICT offices and covered three components 
INTRODUCTION
Over the past two decades knowledge has increasingly become a key component of struggles toward sustainable development. The Organization for Economic Co-Operations and Development (OECD) emphasized the importance of the knowledge economy and the role of knowledge for economic development in the third millennium (OECD, 1996) . The World Development Report published by the World Bank argued that: "For countries in the vanguard of the world economy, the balance between knowledge and resources has shifted so far toward the former that knowledge has become perhaps the most important factor determining the standard of living -more than Land, than tools, than labor" (World Bank, 1998) .
World Bank again emphasized the importance of the knowledge assets of nations and considered how the implementation of policy and methods around knowledge assets were key to developing countries participating effectively in the knowledge revolution (World Bank, 2002) .
The 4th development plan (2005) (2006) (2007) (2008) (2009) of the Government of the Islamic Republic of Iran (IRI) identified knowledge based development as an important strategy. In the 4th development plan two chapters are specifically allocated to this concept: chapter1 that explores developing a national knowledge based economy and chapter 4 that explores knowledge based development (IRI 4th Plan, 2005 -2009 . The emphasis on knowledgebased growth remained in the 5th development. These statements are clear indications that the IRI also views knowledge as an important asset.
Knowledge is therefore an asset which government should try to manage effectively in order to increase national competitiveness. Implicit n such policies are assumptions about the importance of Knowledge Management as a key vehicle to achieve such objectives.
According to OECD Knowledge Management (KM) is a broad collection of organizational practices related to the creation, capture, and dissemination of organizational knowledge and the improvement of knowledge sharing culture within organizations (OECD, 2003) . We label the flow of knowledge in an organisation's KM systems and knowledge sharing culture as the organizational knowledge life cycle. At the governmental level we extend the OECD definition and define KM as:
"A process of creating value added learning processes (i.e. knowledge) so that the knowledge becomes the strategic resource of a country with measurable and quantifiable value."
By quantifiable value we are referring to the growth of capital following utilisation of knowledge within national boundaries and extending national value chains (such as trade relations and international knowledge exchange and transfer).
Implementing knowledge management in organizations requires infrastructures to support the knowledge life cycle. Figure 1 represents what we consider the baseline infrastructure for KM, this is based on the research by Akhgar et al.(2011) . The first part of this study sought to address a basic question:
• How did ministries in IRI prepare and provide the infrastructure for knowledge management implied by policy objectives?
We made our assessment by considering six baseline components that we considered the main critical success factors: The second part of this study is focused around a proposed architecture to enable governmental organizations to effectively deploy KM. The proposed architecture focuses on the human centric element of KM and technological issues related to the realization of the architecture.
There is a wide range of technologies available to support KM although there is no definitive market leader. Akhgar and Siddiqi (2001) suggest a taxonomical categorisation of KM applications in terms of their functionality. They have suggested a framework for categorisation of KM application based on the KM life cycle. From the philosophical perspective current KM applications and tools are predominately 'ontology' driven either by design or by their underlying approach. Therefore the dominant ways of gathering, organising, representing and distributing knowledge is through defining explicit relationships among different concepts. This is captured in the form of an 'ontology' that may be used to build the concept model, which is the collection of concepts and conceptual relationships within systems. An example of an open source tool for such work is OWL. Such tools enable representations and facilitate automatic reasoning and inferences. In ontology driven KM solutions for a given problem there can be a set of pre-defined solutions with fixed and pre-defined value propositions. Within Ontology driven solutions the essential mode of knowledge can be viewed as analogous to one where we consider knowledge as the dependent variable (K) of a basic production function (f)such that:
Where the independent variables (x 1 , x 2 etc) are defined organisational factors such as human based organizational information, historical data, information technology and so forth. The organisation's 'knowledge' is therefore the sum at any point of the combined effects of these factors. As with production functions in microeconomics, in assuming that that the maximum output technologically possible from a given set of inputs is achieved the approach abstracts from the engineering and managerial realities inherently associated with a particular knowledge production and management process.
The 'knowledge' has been considered a static element with a linear relationship with its constituent parts namely: data; information; representation of data and information; concepts; vocabularies; semantics; explicit specifications and descriptions. Considerations about the processes of change over time in organizational and human knowledge needs are not included. Such an approach is therefore a starting point for mapping and measuring the current knowledge life cycleas a route to understanding current practice -but it does not provide a model for process change over time.
In this paper we have mapped and measured current context through identifying a scoring six key factors, but we also look to alternate approaches to the problem to support the development of an approach where the organisational context is more dynamic and in a process itself of dynamic change, in part driven by the need to best utilise its knowledge base.
Given the dynamic nature of the governmental environment and constant changes to business and societal needs, purely ontology driven solutions may have both limited impact and return on investment (ROI). This is due to the fact that they are by nature providing a "solution" to "a problem" based on identified highly structured and static relationships. Where user practices, knowledge and representations are very well established standards based on a well research and rich ontology can be very powerful. In more dynamic contexts of organisational and societal change a more flexible approach is needed. Akhgar (2009) proposed an 'epistemologically driven' approach to KM (EDKM) to address this problem. In EDKM no single 'correct' solution can be sought. Instead different value added processes for understanding and learning about the real world organisational problems should be considered using ubiquitous ICT solutions where possible.
The overall goal of this research was therefore to investigate the situation of KM infrastructures in IRI government offices. In this sense mapping and measuring key factors in situ at present to provide a view of the current state of KM and potential knowledge life cycles. This is followed by a prposed architecture for addressing a more dynamic EDKM and user centred view of implementing KM solutions. The main practical objectives were therefore: 1-To clarify the situation of six infrastructural components of KM: strategy and policies information and communication technology KM budget organizational arrangements Staff development and mobility organizational culture
2-
To make recommendations to improve required infrastructures and provide managers with lessons learned.
FRAMEWORK OF STUDY
Reviewing the literature indicates that despite the importance of KM in practice research on the practical real world implementation of KM policy, in contexts such as the IRI, remains in its infancy. Despite the long history of KM (from 1970's until now) articles published about the topic deal predominantly with the concepts of KM and here are many articles discussing definitions, principles and nature of the KM. There are fewer articles that report the implementation of KM programs in organizations. From this more limited set of literature the most important findings were:
• In most of the cases role of KM in facilitating organizational tasks was confirmed (Bong, 2004; Abdolkader, 2004) .
• There is a direct relationship between investment on ICT and knowledge sharing in organizations (Khandelwal & Gottschalk, 2003) .
• Motivation and reward systems are crucial for knowledge sharing [9 & 10] .
• Organizational culture and Human centric approaches are important factors in success of KM programs (OECD, 2003; Khandelwal & Gottschalk, 2003; Pauleen & Mason, 2002; Ros, 2003) .
• Gradually, KM finds a route into organizational strategies and become an important part of their long term objectives (OECD, 2003; United Nations, 2000; Kwan, 2003) .
• Internet, intranet and staff capabilities databases play a crucial role in the success of KM programs (OECD, 2003; Abdolkader, 2004; United Nations, 2000; Kwan, 2003; KPMG, 2003; Croso et al, 2003) .
• KM strategy and strategic planning for KM is one of the main critical success factors for any KM initiative (Akhgar 2009) • In order for a KM project to become successful there must be a clear ROI strategy in place (Akhgar 2010) • Ubiquitous KM architecture and technological realization is the main critical success factor for any KM initiative (Akhgar and Hazzanzadeh 2011) If emphasis it to be placed on the importance of KM and its crucial role in fulfilment of organizational missions then it seems to be rational and costeffective to invest in the vital infrastructures needed to share knowledge throughout the whole organization. As shown in Figure 2 knowledge transformation from individual to social and from tacit to explicit shapes a core functionality of knowledge management in any organization. This process shown in Figure 2 has been named by Nonaka and Takeochi the organisational "knowledge creation process" (Nonaka & Takeuchi, 1995) . But for knowledge creation processes some key infrastructural elements are needed to underpin it. For example human resources as the mental power of organizations, organizational arrangements such as structural frameworks and ICT act as primary facilitators of KM in an organization. Strategic approaches to KM in policy documents, an organizational culture of knowledge sharing, senior management buy in and financial support of KM initiatives assure the success of human agency and structural arrangements. From this we can draw a research hypothesis that: There is direct correlation between level of supportive organizational culture and extent which KM infrastructures have been provided in organizations.
In the case of our own study we would expect to see a statistical correlation between our measures of organisational culture and practice (factors 4 to 6) and our measures of organisational KM infrastructure (factors 1 to 3). The direction of the effect of this correlation will be explored in the action research element of the study.
METHODOLOGY
This study investigated twenty Ministries to map the KM infrastructure in the Iranian government. (see Table 1 ).
Two kinds of data about six infrastructural components were collected. First data was collected on components 1-3 which belong to whole of the organization. Gathering data required only one questionnaire to be completed for the whole organization. This questionnaire contained questions about:
1. Strategy and policies such as having KM strategy and distributing it among staffs and etc. 2. Information and communication technology including using Ubiquitous IT capabilities to share knowledge through the organization, having website and using it to share inter organizational knowledge and so on.
KM budget
This questionnaire was completed by the planning, budget and ICT offices in each organization.
The second set of data (components 4-6) covered those factors which could differ from one sector to another in an organization (e g. organizational culture). The second part of the questionnaire was completed by all offices, and contained questions about:
• Organizational arrangements such as having chief knowledge officer (CKO), motivations, and arrangements to acquire such roles etc.. Organization and distribution of organizational knowledge etc.
• Staff development and mobility, programmes to exchange staff with other organizations, staff training and so forth.
• Organizational culture such as the practice or intention to share and use knowledge among staff members from the viewpoint of managers.
Table1. Ministries that were studied through research processes Ministry of Industries and Mines

Ministry of Communication and IT
Ministry of Justice
Ministry of Interior The second set of data (components 4-6) covered those factors which could differ from one sector to another in an organization (e g. organizational culture). The second part of the questionnaire was completed by all offices, and contained questions about:
Overall, 20 questionnaires were collected for the first three components and 294 questionnaires were collected from individual departments with regard to the second three components. Completed questionnaires were controlled for possible errors through cross referencing with additional contacts and organisational websites. For the proposed architecture discussed later in the paper we have used a number of short cycle action research projects from the widest possible set of client organizations. The "lesson learned" from each action research cycle were recorded. The latter was then categorized into elements of a KM cycle as laid out in Figure 1 in order to create a generalized view of the findings. The overall methodological approach is illustrated in the figure 3 below:indent. 
RESEARCH FINDINGS
The presence of KM in policy documents of an organization is an inevitable first step to be taken. After policy making the second step will be financial support for KM initiatives including human resources, technical infrastructures and organizational arrangements which enable an organization to fulfill its mission. The maximum possible score in components 1-3 (Policies, ICT and Budgets) was 86. The Ministry of Industry, as the highest scoring organization, captured only 44.93, which is just over 50% of the maximum total score. This is not a good indicator of effective KM initiatives in the studied organizations.
Table2. The score of organizations in first three
components (Policies, ICT and Budgets) With regard to the second set of criteria measured across departments within each ministry Table 3 indicates that 6 out of 20 organizations gained a score greater than 50% of the maximum score (128) and mean score was close to this at 60.84. The highest score belongs to the Ministry of Cooperation and lowest score is of the Ministry of Housing. The scores of 10 organizations were greater than the mean. In this standard deviation and the range between highest and lowest score is higher than that for in the results for the first three factors. In the case of our second set of factors we have enough within group cases (294 in total) to compare scores with relevant parametric tests for each of the component factors and overall score. 
Table5. Duncan Test results for "organizational arrangements
In Looking next at "staff development" Table 6 , indicates statistical difference between organizational scores.
The variation between Ministries is again analysed using the Duncan post hoc test and presented in Table 7 .
Table7. Duncan's test results for the component "Staff development and mobility"
As represented in Table 7 Table 8 shows the results of ANOVA test of the scores for the third component "organizational culture". Once again there is statistically significant difference between organizations on this measure. Table 9 shows the Duncan's test results in respect of this measure. According to Table 9 , The Management and Planning organization captured highest score and the Ministry of Foreign Affairs gained lowest score. The key result from this analysis is the lower levels of variation between the Ministries. We can conclude that in comparison with other components, the situation of organizational culture seems appears similar and this may indicate wider organisational factors within government.
If we now turn to our hypothesis that there will be a correlation between our two sets of factors Table  10 shows the results of Pearson's correlation of these two sets of scores.
Table10. Pearson's correlation result
Pearson Correlation KMI Level
Correlation co efficiency 0.78 0.023 Organizational Culture N 20 Table 10 indicates a statistical correlation between supportive organizational culture and KM infrastructures. This fits with the literature discussed earlier which identifies organizational culture and practice as having a crucial role in success of KM programs [6, 9, 10 & 11] . It also provides a very basic deductive test of the questionnaires as a tool for the general assessment of KM implementation in organisations. Though further work with organisations outside of IRI would need to be conducted to further refine and validate the tool. Having said this we need to reflect on the real world context of KM in the Ministries to understand potential interventions and the level of organsitional challenge in meeting policy goals for KM. To compare the situation of of the studied organizations with an hypothetical desired maximum level KM infrastructure and supporting organisational culture and practice we calculated the difference between organizations scores with the potential maximum score. The maximum possible score was 214. Table 11 shows the results of this comparison.
Table11. Total score of organizations in compare with
Maximum possible score
As shown in Table 11 the score of all organizations are below the potential maximum score. The highest score belongs to the Ministry of Science, Research and Technology and this far from the maximum score. Again there is considerable variation between ministries with 12 out of 20 organizations gaining scores greater than the mean (91.62). The mean difference from the maximum score is 112.38 (almost 50% of the maximum score). Though this result appears to indicate a gap between policy goals for KM and actual practice the key issue is that of supporting the move towards greater use of KM. These results are also only a snapshot of the level of KM at the point of survey. As noted above within these scores there is variation in each factor which indicates variation in the KM context and challenges facing each Ministry?
If we take this data as an indication of the need for further work to meet KM policy goals then a number of issues and actions follow. In order to propose the required level of change, we have suggested the following generic architecture as a roadmap for governmental organizations. For that, we have critically included a number of KM strategic initiatives in our investigation. Intentionally we have chosen a wide range of industries and project sizes in order to extract a common set of factors contributing to successful deployment of a KMS. The industries (with direct governmental responsibilities) chosen were as follows:
1. Oil, Gas and Petrochemical, 2. Automotive, Finance 3. Security (including law enforcement agencies)
The proposed architecture has 3 interrelated perspectives:
• Strategic Propositions (Business /National Programs View)
The foundation of the model is based in organisational strategy. As noted earlier it is observed that a KMS becomes successful only if the following strategic considerations are first met: Further work intends to develop the above architecture based on W3C business model. This will allow organizations to adopt and adapt it based on their own corporate needs. It is hoped further work will allow the development and maintenance of a wiki to support the enhancement of and future development of this architecture. 
CONCLUSIONS
It seems that the knowledge society presents different challenges to orgasnaitons. Information and Communication Technologies (ICT) developments have brought about the realization of a knowledge society where knowledge becomes as a core material for decision making in all aspects of social life. In entering this information and communication era governments have sought to develop and enhance their national and social in knowledge base accordingly.
In the practical context of the running and management of government agencies KM needs to be an important part of this process. This article represented a summarized report of a study that sought to investigate the situation of KM infrastructures in the government of IRI. Some lessons from the results are:
• The importance of knowledge in moving toward sustainable development is understood by the government [5] .
• The data would indicate that the government has yet to manage organizational knowledge to maximum effect. Coordinated national plans for key organizations could improve the situation informed by an assessment of the specific strengths and weaknesses in each organisation.
• There is serious need to set a comprehensive standard for KM infrastructures in key government organizations.
• Since extra organizational relations are the important part of KM, organizations need to provide cooperate with each other.
• Supportive organisational culture is crucial to the success of organizations moves toward effective knowledge management. Organizations need to improve the engagement of staff members in knowledge exchange.
• Reward systems need to encourage people to cooperate with knowledge management initiatives; this accordingly will improve the supportive organizational culture.
ICTs are an accelerator of organizational change and facilitator of knowledge sharing; proper investment on ICT will provide organizations with capacity to fulfill KM initiatives effectively. Traditional rigid top-down and hierarchical structure of organizations may not have the best capacity for knowledge flow and often work as a main barrier.
Since, policy documents drive and mobilize organizational capabilities towards predefined goals and objectives, presence of KM in top policy documents of organizations will provide legal facilities to and financial allocations for related initiatives. Longitudinal plans for KM will help organizations to provide bedrocks for consequent action.
In brief, knowledge management is not a mere technical issue and mere technical arrangements will not assure its success. Implementing effective knowledge sharing mechanisms which all people in any organizational engage with is the key start point of any KM initiative and this still remains a human not technical issue.
